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Neurological disease 


Multiple Sclerosis 
Neuropathic pain 
Epilepsy 
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Multiple Sclerosis 

•Relapsing-remitting & chronic progressive neurological 
deficit 

•Demyelination in central nervous system (brain, spinal 
cord & optic nerve) 

•Affect young female > male (30-40 yrs) 

•Cause functional disability 




Normal structure & 
function of neuron with myelin 



Myelin sheath : allow nerve conduction 400 km/hr 















How Multiple Sclerosis Works Demyelinization 
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Pathogenesis of MS 
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eCB in CNS 
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•CB1 receptor: CNS in 
cortical neurons, 
interneurons, astrocytes, 
oligodendrocytes & 
precursor cell 

•CB2 receptor: immune 
cells, microglia & 
astrocytes 
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Clinical features 


•Optic neuritis (unilateral, rare bilateral simultaneous) 

•Myelitis : paraparesis, quadriparesis, bowel & bladder 
dysfunction 

•Brain : hemiparesis, hemianesthesia 

•Brainstem : opthalmoparesis, hemiparesis, 
hemianesthesia 

•Cerebellum : ataxia 


Multiple Sclerosis 




Myelitis : Motor weakness, spasticity 
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Optic neuritis : 
Blurred vision 















Clinical features 


•Neurological deficits usually acute to sub-acute onset 

•Usually progress in days to few weeks (1-2 weeks), 
rarely progress more than 4 weeks 

•May recovery by itself (partial or full) 

•Usually relapse 


Clinical presentation of MS is the tip of iceberg 
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MS disability progression 

Disability a genetic?? + time 


Relapsing-remitting -> progressive 85% 
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Chronic symptom related to MS 


•Fatigue: most common & most concerning by patient 

•Spasticity: 2 nd most common and cause limitation of 
ambulation 

•Central neuropathic pain: disturb ADL 
•Tremor (cerebellar) 

•Urinary incontinence 
•Constipation 



Endocannabinoid & MS 

Major (endojcannabinoids, and main metabolic enzymes of eCBs with a role in neuroinflammation. 


Name (abbreviation) Chemical structure 



Chiurchiu V, et al, 2017 


Biosynthetic enzyme of AEA 

N-acylphosphatidyl ethanolamines (NAPE)-specific phospholipase D (NAPE-PLD) 
Biosynthetic enzymes of 2-AG 
Diacylglycerol lipase a (DAGLa) 

Diacylglycerol lipase (3 (DAGLpl) 

Degrading enzyme of AEA 
Fatty acid amide hydrolase (FAAH) 

Degrading enzyme of 2-AG 
Monoacylglycerol lipase (MAGL) 


Intracellular localization 

Membrane-associated 

Intracellular localization 

Membrane-associated 

Membrane-associated 

Intracellular localization 

Membrane-associated (mainly ER) 

Intracellular localization 

Membrane-associated and cytosolic 
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Variation 


Effects 


Reference 


1 

Early inhibition of spasticity 

Baker et al. (2001) 

i 

Worsening of disease development and 
neurological impairment 

Cabranes et al. (2005) 

1 

Microglia-induced neuroprotection 

Eljaschewitsch et al. (2006) 

I 

Neuroprotection 

Centonze et al. (2007a) 

i 

- 

Di Filippo et al. (2008) 

1 

Disease progression 

Jean-Gilles et al. (2009) 

I 


Sanchez Lopez et al. (2015) 

T NAPE-PLD and 
IFAAH 

Neuroprotection 

Centonze et aL (2007a) 

[FAAH 

Disease progression 

Jean-Gilles et al. (2009) 

IFAAH in mDC 
and | in pDC 

Lack of immunoregulation 

Chiurchiu et al. (2013) 

.—> 

- 

Sanchez Lopez et al. (2015) 

1 

Late inhibition of spasticity 

Baker et al. (2001) 

1 

Worsening of disease development 
and neurological impairment 

Cabranes et al. (2005) 

-—. 

- 

Centonze et al. (2007a) 

1 

- 

Di Filippo et al. (2008) 

1 

- 

Loria et al. (2008) 

Increased in NK 
cells 

• 

Sanchez Lopez et al. (2015) 
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Inhibition of MAGL ameliorates 

EAE progression 

Hemandez-Torres et al. 
(2014) 
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Medical marijuana in MS 


•Active substance: 
•Tetrahydrocannabinol (THC) 
•Cannabidiol (CBD) 

•Medication form: 

• Oral cannabis extract (OCE) 
•Synthetic THC 
•Nabiximols (spray) 



Systemic review marijuana in MS 


Symptoms that have some evidences in MS 

• Patient’s reported spasticity: THC:CBD 1:1 

• But not reduced spasticity measured by physician 

•Central pain: OCE may reduce central pain 
•Urinary incontinence: 

• OCE & THC ->not prove to reduce urinary frequency 

• Nabiximol -> may reduce urinary frequency if use in short period (10 weeks) 

•Tremor: no benefit 


fnniiutunm^tffh^aneinnjtfn'lu MS 




Evidence of marijuana in Neuropathic pain 

•Central neuropathic pain (MS) 

•Cancer-related neuropathy 

•Complex regional pain syndrome (CRPS) type II 

•HIV neuropathy 

•Painful diabetic neuropathy 

•Peripheral polyneuropathy 

•Phantom limb pain 

•Postherpetic neuralgia 

•Postoperative or traumatic nerve lesions 

•Spinai cord injury 

•Nerve plexus injury 

•Trigeminal neuralgia 


© Cochrane 

Library 

Cochrane Database of Systematic Reviews 


Cannabis-based medicines for chronic neuropathic pain in 
adults (Review) 


Miicke M, Phillips T, Radbruch L, Petzke F, Hauser W 

•No high-quality evidence for the efficacy of any 
cannabis-based medicine, plant-derived THC/CBD 
combination, in any condition with chronic neuropathic 
pain 

•Some adverse events (somnolence, confusion, 
psychosis) may limit the clinical usefulness of cannabis- 
based medicine 
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